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ABSTRACT 
Wood Science and Forest Products programs across North America are reevaluating the needs of 
students and the forest products industry in order to provide the skills necessary to remain competitive 
in the changing marketplace. While some programs are losing students and even eliminating their 
wood science curricula, others are increasing enrollment and substantially altering their programs to 
meet the needs of industry. This research demonstrates how one Wood Science and Forest Products 
program evaluated and adjusted its curriculum to meet the changing needs of the forest products 
industry. Graduating seniors, alumni, and employers of alumni were surveyed to evaluate a Wood 
Science program. In this case study, it was found that all stakeholders rated traditional wood science 
classes as meeting the needs of students and employers, while improvements are needed in business 
and communication skills. 
Keywords: Wood science education, curricula, evaluation. 
INTRODUCTION (1991) updated Barnes' work and suggested 
The future of wood science education has 
been of concern to educators and employers 
for many years. Ellis (1964) reported that the 
first curriculum designated as wood technol- 
ogy was in 1929 and he defined wood science 
as, "that body of knowledge applicable to 
wood as a material, including its origin, prop- 
erties. and characteristics." Barnes (1979. 
that academic programs may need repackaging 
to serve the industry better and to attract a 
greater number of students. At that time, Bow- 
yer saw a greater need for marketing-oriented 
curricula that include extensive exposure to 
wood science and technology subjects. That 
need has been addressed through new market- 
ing programs at Pennsylvania State University, 
1980) in his articles "Education in wood Sci- University of Minnesota, University of Wash- 
ence and Forest Products" characterized the ington, University of British Columbia, and 
status of programs in North America. While Virginia Tech. Lyon et al. (1995) stated that 
Barnes identified a substantial increase in pro- "There is a crisis in Wood Science and Tech- 
grams since 1963, he concluded that there re- nology education and this crisis aflects the en- 
mained a strong need for graduates. Bowyer tire forest products industry. Educational pro- 
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grams have been declining for over a decade, The purpose of this paper is to provide the 
and unless changes occur, qualzjied individu- results of this case analysis and suggest a 
als may not be available to work in the in- methodology that other WS&FP programs can 
dustry." The authors go on to state that wood use to evaluate their subject need areas. Ulti- 
science programs have been adept at integrat- mately, it is the hope of the authors that this 
ing other disciplines into basic wood technol- paper will continue to stimulate critical think- 
ogy to meet the needs of a changing industry. ing about the future of wood science programs 
Most recently Ifju (1996) has addressed the across North America. 
concerns over declining enrollments and de- 
scribed active recruiting efforts at major wood Virginia Tech 
science programs. The Department of Wood Science and For- 
date very little has been pub- est Products at Virginia Tech is one of three 
lished which addresses the changes that may departments within the college of Forestry 
be needed in wood science curricula to better and Wildlife Resources. Within the depart- 
meet the needs of the A new forest ment, there are two undergraduate degree op- 
products program at the University of British tions, Wood Products and Forest Products 
Columbia is integrating an industrial-univer- In 1995, these two 
sity partnership, which will resemble the pro- options had a combined of 81 un- 
gram at the Ckrman Rosenheim Institute. The dergraduate students or 11% of the total en- 
new five-year program a rollment in the College of Forestry and Wild- 
science education along with business and life Resources. The 1997 enrollment in the de- 
marketing skills, and practical experience with partment has risen to g7 students. This repre- 
modern processing equipment. This pro- sents the largest enrollment among similar 
gram was developed in response to the needs progr,, in the United States and Canada. At 
identified by the the Edu- the graduate level, the department offers M.E, 
cation Initiative of the Furniture and Second- and Ph.D. degrees. on average, there are 
ary Manufacturing Industry (Lyon et al. 30-35 graduate students enrolled every year, 
1995). approximately two-thirds of whom are Ph.D. 
Since many wood science and technology candidates. 
programs are struggling with and The two undergraduate options in the De- 
may not be to partment of Wood Science and Forest Products 
lhe changes that are in are fully accredited by the Society of Wood 
British Columbia. For these programs, efforts science and ~ ~ ~ h ~ ~ l ~ ~ ~  (SWST), most re- 
to continually upgrade existing wood science cently in May 1995. ~h~ departmental pro- 
and forest ~roducts (WS&FP) curricula may grams were also reviewed by the USDA CO- 
be the most efficient way to meet industrial operative State Research Education and Exten- 
needs. This is the situation with Virginia sion service (CSREES) in ~ ~ r i l  1994. l-he re- 
Tech's Department of Wood Science and For- view concluded that the educational 
est Products. In the winter of 1996 an evalu- program in wood science and F~~~~~ products 
ation of the Wood Science and Forest Products was uone of the premier programs in the 
program at Virginia Tech was conducted to u . s . 9 9  
measure how well the department was prepar- 
ing students for the work environment. The METHODS 
objective of the study was to determine the 
subject areas that alumni, employers, and cur- Subject need score 
rent students felt were important for their ca- A method advocated by Borich (1980), used 
reer success and how well Virginia Tech's by Bratkovich and Miller (1993) to measure 
WS&FP curricula were addressing these areas. the educational needs of Ohio sawmill opera- 
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tors, and most recently used by Hansen and 
Smith (1997) to identify the educational needs 
of the forest products industries in Oregon and 
Virginia, was adopted to measure the 
preparedness of Virginia Tech WS&FP stu- 
dents. This method asked respondents to rate 
the importance of a subject area and how well 
the WS&FP curricula prepared students in that 
area. From these two component scores, a sub- 
ject need score was calculated by subtracting 
preparedness from importance and multiplying 
the result by the respondents' mean impor- 
tance for that item as rated by all respondents. 
This method resulted in weighting the differ- 
ence between the two items by the mean of 
the importance for the subject area being mea- 
sured. The calculation is: 
Subject Need Score = (I - P)(M) 
where, 
I = individual respondent's rating of a 
subject's importance to career success 
P = individual respondent's rating of the 
WS&FP curricula in preparing them 
in the subject area. 
M = mean of all repondents importance 
ratings of the subject area 
By evaluating the importance and prepared- 
ness together, this method identifies those ar- 
eas in which the curricula are meeting the 
needs of the students and industry, and the 
subject areas in which the curricula could en- 
hance their efforts during student develop- 
ment. A low subject need score reflects that 
respondents feel the WS&FP curricula are 
meeting their needs in the subject area being 
evaluated. 
cessing, drying, composites, chemistry, and 
engineering), business (management science, 
economics, marketing, accounting, and statis- 
tics), as well as writing, speaking, general 
problem solving, and computer skills. 
Sampling 
Three distinct groups were surveyed to 
evaluate the Wood Science and Forest Prod- 
ucts curricula. These included current gradu- 
ating seniors, undergraduate and graduate 
alumni, and employers of undergraduate and 
graduate alumni. Survey administration was 
conducted by mail, fax, and personal inter- 
views. 
The mailed questionnaires were sent to 123 
alumni during the winter of 1996. Approxi- 
mately equal numbers of undergraduate and 
graduate students were contacted. As part of 
exit interviews, the questionnaire was admin- 
istered to 11 graduating seniors during their 
last semester (spring 1996). To evaluate the 
opinions of employers of the departments' 
graduates, the questionnaire was sent via fac- 
simile to 22 organizations that employed 30 of 
our alumni. A cover letter explained the ques- 
tionnaire and asked for help in understanding 
how well the curricula prepared graduates to 
work in their organization. 
RESULTS 
Respondents 
A total of 67 responses from the alumni sur- 
vey were received, resulting in an overall re- 
sponse rate of 55%. Twenty-four responses 
came from undergraduate alumni and 43 came 
from graduate alumni. The fax survey of 26 
employers of alumni resulted in 12 usable re- 
sponses for an overall response rate of 46%. 
Seven employers had hired undergraduate stu- 
Questionnaire design dents, 4 had hired graduate students, and 1 had 
A questionnaire was designed to assess im- hired both undergraduate and graduate stu- 
portance and preparedness in 19 subject areas dents. All 11 undergraduate seniors completed 
identified as important. These subject areas surveys. 
were reviewed by faculty within the depart- Alumni were asked to rate the WS&FP cur- 
ment and the administration. The subject areas riculum as to how well, overall, it prepared 
covered basic wood science (properties, pro- them for their careers. Undergraduate alumni 
108 WOOD AND FIBER SCIENCE, JANUARY 1998, V. 30(1) 
5 
uate alumni. When current graduating seniors 
4.5 were asked their expected starting salary, re- 
4 sponses averaged to $27,000. 
3.5 Employers were asked if they were satisfied 
3 with the skills the graduates possessed at the 
2.5 time of their hiring and everyone responded 
2 yes. One hundred percent of responding em- 
1.5 ployers indicated that they would recommend 
1 the program to a prospective student. When 
Graduabng Undergraduate 
Seniors Alumni GradUaeAlumni asked if they would hire our graduates again, 
eight employers responded yes, and four said 
FIG 1 Ratlng of department On PreParlng students for it would depend on the individual applicant. a career In wood wence 
Subject area assessment 
rated the department as 3.8 on a scale from 1 
(poor) to 5 (excellent). Graduate alumni rated 
the department a 4.0. Current graduating sen- 
iors rated the department a 4.3 (Fig. 1). Un- 
dergraduates reported starting salaries that av- 
eraged to $24,300, while graduate students re- 
ported starting salaries that averaged to 
$28,200. Graduate salaries appeared skewed 
on the low side, since many respondents were 
from earlier graduating years than undergrad- 
As indicated earlier, a subject need score 
was developed from the ratings the various 
groups gave to the importance of a subject 
area and the preparation they received in that 
same subject area at Virginia Tech. Tables 1- 
3 summarize the overall ratings in importance, 
preparation, and the calculated subject area 
score. Table 4 compares the subject needs of 
the four respondent groups. Since sample size 
was small, a Kruskall-Wallis 1-Way ANOVA 
TABLE I. Alumni importance, prepuredness, and subject need scores 
Alumm undergraduate students Alumni graduate students 
(n = 24) (n = 43) 
Suhject area Importance Prepared Subject need* Importance Prepared Subject need* 
Personnel management skills 4.21 (3) 
Knowledge of business practices 3.88 (7) 
Problem-solving skills 4.54 (1) 
Public speaking skills 4.21 (3) 
Computer skills 4.21 (3) 
Knowledge of statistics 3.58 (1 1) 
Writing skills 4.25 (2) 
Knowledge of management science 3.37 (12) 
Math skills 3.79 (8) 
Knowledge of accounting 2.71 (19) 
Marketing skills 3.25 (13) 
Knowledge of wood processing 3.79 (8) 
Knowledge of marketing 3.17 (15) 
Knowledge of economics 2.88 (17) 
Knowledge of wood properties 4.04 (6) 
Knowledge of wood engineering 3.21 (14) 
Knowledge of wood composites 3.63 (10) 
Knowledge of wood chemistry 2.79 (18) 
Knowledge of wood drying 3.13 (16) 
Scale. I-un~mponant to 5-important. 
Number In parentheye\ i? overall ranklng of that subject area. 
* Sublrct need = (Importance - prepared)*Mean of Importance 
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was used to investigate differences among the 
groups on the ratings of subject need areas. 
Undergraduate alumni rated problem-solving 
skills, writing skills, computer skills, public 
speaking, personnel management, and knowl- 
edge of wood properties as the most important 
to their career success. These alumni felt that 
they were best prepared in the areas of wood 
properties, wood processing, wood composites, 
wood drying, and writing skills. Undergraduate 
alumni felt that they received the least prepara- 
tion in the areas of accounting, business practic- 
es, management science, and personnel manage- 
ment. When the subject need score was calcu- 
lated, the most important subject areas were per- 
sonnel management, business practices, 
problem-solving skills, public speaking, and 
computer skills. The lowest rated subject need 
scores were in wood drying, wood chemistry, 
and wood composites (Table 1). Undergraduate 
alumni feel they are getting proper training in 
traditional wood science areas. 
Graduate alumni rated problem-solving 
skills, writing skills, public speaking skills, 
computer skills, and wood properties as the 
most important in their career success. This 
group felt that the least important skills to 
their careers were accounting, wood chemis- 
try, and management science. This group felt 
that they were best prepared in the areas of 
wood properties, statistics, problem-solving 
slulls, writing, and wood engineering. They 
believe that they received the least preparation 
in the areas of accounting, management sci- 
ence, and business practices. The graduate 
alumni's highest subject need scores were in 
the areas of personnel management, problem- 
solving skills, writing skills, business practice, 
computer, and public speaking skills. The low- 
est subject need scores were in wood chem- 
istry, wood engineering, and wood composites 
(Table 1). Again, it appears that traditional 
wood science courses are filling the current 
needs of graduate students. Since graduate stu- 
dents are required to take a year of advanced 
statistics, the difference between undergradu- 
ate and graduate students on this rating can be 
expected. The results from both groups of 
alumni indicate that business and interpersonal 
skills are the areas in which the program can 
be improved. This supports Bowyer's sugges- 
tions and the changes that have occurred in 
recent years for increased marketinglmanage- 
ment subject areas to be integrated into tradi- 
tional wood science programs. 
Employers of our students felt that the most 
important areas for career success were prob- 
lem-solving skills, writing skills, math skills, 
computer skills, and a knowledge of marketing. 
These employers felt that the least important to 
the individuals career success were wood chem- 
istry, management science, and wood engineer- 
ing. They responded that our undergraduates 
were best prepared in the areas of computer 
skills, wood processing, wood properties, wood 
drying, and problem-solving skills. These indi- 
viduals responded that our students were least 
prepared in the areas of personnel management, 
management science, and accounting. The sub- 
ject area scores that were rated highest include 
writing, problem-solving skills, personnel man- 
agement, math, and a knowledge of marketing. 
These individuals' lowest rated subject area 
scores were in the subject areas of wood chem- 
istry, management science, wood processing, 
and wood engineering (Table 2). This indicates 
that employers are in agreement with alumni 
that the WS&FP curricula are meeting the needs 
of our students. 
Current senior students in the department be- 
lieved that the most important skills for career 
success included public speaking, management 
science, personnel management, writing, and 
wood processing. These students rated account- 
ing, wood drying, and statistics as least impor- 
tant to their career success. They felt that they 
were best prepared in the areas of wood prop- 
erties, wood composites, wood processing, 
wood drying, and writing. They felt that they 
were least prepared in the subject areas of man- 
agement science, accounting, and statistics. The 
most important subject need areas that were cal- 
culated included public speaking skills, manage- 
ment science, problem-solving skills, personnel 
management, and marketing skills. The lowest 
rated subject need areas were wood composites, 
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TABLE 2. Emplqyers ' importance, preparedness, and subject need scores. 
Employers of students (n = 12) 
Subject area Importance Prepared Subject need* 
Writing skills 
Problem-solving skills 
Personnel management skills 
Math skills 
Knowledge of marketing 
Public speaking skills 
Knowledge of business practices 
Computer skills 
Knowledge of wood drying 
Knowledge of statistics 
Knowledge of accounting 
Knowledge of economics 
Knowledge of wood properties 
Knowledge of wood engineering 
Knowledge of wood processing 
Knowledge of management science 
Knowledge of wood chemistry 
Scale- I-unimportant to 5-~mponant. 
Number In parentheses 1s overall ranking of that subject area. 
* Subject need = (Importance - prepared)*Mean of importance. 
wood drying, and wood properties. This reflects 
that undergraduates believe they are getting 
proper training in these more traditional wood 
science areas (Table 3). 
Table 4 illustrates that there is no statistical 
difference between the top five rated subject 
need areas by the four different groups. Per- 
sonnel management, business practices, prob- 
lem-solving skills, public speaking skills, and 
computer skills were all rated similarly at a 
0.05 significance level. With the exception of 
knowledge of wood composites, there were no 
statistical differences between the basic wood 
science courses that were listed. And, in gen- 
eral, these courses were in the lower portions 
of the subject need areas. In other words, all 
stakeholders in the curriculum of the depart- 
ment believe that students are getting a good 
wood science education. The differences be- 
tween groups all appear in the area of business 
and marketing. Since the program is divided 
between those students involved in marketing1 
management and wood products, this may be 
expected. Those students who get a business 
background would most likely rate the impor- 
tance of those subjects higher than those who 
do not. The differences in required curricula 
may be the reason for the differences in rating 
in these areas. 
Implementation strategy 
This study determined that the major sub- 
ject areas that need to be incorporated into or 
enhanced in the WS&FP curriculum at Virgin- 
ia Tech are not in the traditional wood science 
area. The results indicate that students and em- 
ployers rate the teaching of traditional wood 
science classes quite well, and in some in- 
stances feel that students may be getting more 
training than is required for their job success. 
It was found that a well-balanced wood sci- 
ence and forest products education included 
training in all traditional wood science areas 
including: properties, composites, processing, 
chemistry, drying, and engineering. However, 
once hired a student probably will not utilize 
material presented in every course in herhis 
career. An example is that a student and em- 
ployer may rate wood chemistry low in im- 
portance because a salesperson of solid wood 
products may not use that knowledge on a reg- 
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TABLE 3. Graduating seniors' ratings of importance, preparedness, and calculated subject need scores. 
Graduating seniors undergraduate ~tudents 
(n = 11) 
Subject area Importance Prepared Subject need* 
Public speaking skills 
Knowledge of management science 
Problem-solving skills 
Personnel management skills 
Marketing skills 
Computer skills 
Knowledge of marketing 
Knowledge of business practices 
Writing skills 
Knowledge of accounting 
Knowledge of statistics 
Knowledge of wood chemistry 
Knowledge of wood processing 
Knowledge of economics 
Math skills 
Knowledge of wood engineering 
Knowledge of wood properties 
Knowledge of wood drying 
Knowledge of wood composites 
Scale: I-un~mponant to 5-important. 
Number In parentheses 1s overall ranking of that subject area. 
* Subject need = (Importance - prepared)*Mean of importance. 
TABLE 4. Subject need scores of alumni, employers, and graduating seniors. 
Kwaskal- 
Wallis 
Alumnr Alumni one-way 
undergraduate graduate Employers of Graduating ANOVA 
Subject area students (n = 24) students (n = 43) students (n = 12) senlors (n = 11) P-values 
Personnel management skills 
Knowledge of business practices 
Problem-solving skills 
Public spealung skills 
Computer skills 
Knowledge of statistics 
Writing skills 
Knowledge of management science 
Math skills 
Knowledge of accounting 
Marketing skills 
Knowledge of wood processing 
Knowledge of marketing 
Knowledge of economics 
Knowledge of wood properties 
Knowledge of wood engineering 
Knowledge of wood composites 
Knowledge of wood chemistry 
Knowledge of wood drying 
* = In employer survey these Items were not measured. 
Scale: l-unimportant to 5-important. 
Number in parentheses is overall ranlung of that subject area. 
Subject need = (Importance - prepared)*Mean of Importante. 
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ular basis, but forest products marketing may 
be important. Conversely, another student and 
employer who produce antistain chemicals for 
the solid wood products industry may rate 
wood chemistry high in importance and mar- 
keting lower in importance. 
These results indicate that the department 
needs to increase its emphasis in nontraditional 
wood science areas. However, as one faculty 
member stated during a review of these results, 
there is no reason that some of these subject 
areas cannot be implemented in the traditional 
wood science classes. It is necessary to change 
the way classes are taught, not necessarily what 
is taught, in order to provide the students with 
more opportunities to speak, solve problems, 
and to write. The department has designated a 
marketing class as writing-intensive and is cur- 
rently reviewing another class for writing-inten- 
sive designation. Public speaking will be in- 
creased in those classes that allow students to 
present results of their work. The department 
curriculum committee is determining if a speak- 
ing-intensive class should be designated for all 
students. Mandatory internships or work c&ps 
are being considered for all students to enhance 
their knowledge of the industry and improve 
their problem-solving skills. 
Increased contact by all faculty with Virginia 
forest products companies will allow the faculty 
to introduce "real world" problems into the 
classroom. A case study approach in more tra- 
ditional classes could increase the problem-solv- 
ing abilities of students. Those students who are 
in the marketinglmanagement option should be 
advised to take classes in personnel management 
and business practices. Although computer skills 
were rated high, the department in recent years 
has required students to purchase a computer 
and has implemented many computer-related 
classroom teaching methods. 
SUMMARY 
In conclusion, this study provides a frame- 
work in which other universities can evaluate 
their wood science programs. The results of 
this case study indicate that curricula could be 
enhanced in areas outside the traditional wood 
science field. These areas include communi- 
cation, problem-solving, and management 
skills. This study indicates that Virginia Tech 
stakeholders believe that students are receiv- 
ing a good traditional wood science education, 
but that improvements are needed in these oth- 
er areas. This need is being approached by in- 
tegrating communication and problem-solving 
skills in traditional wood science classes 
through increased student presentations and 
case studies. One class has been designated as 
writing-intensive, and other classes are being 
considered for similar designation. 
One way to ensure the future of the wood 
science programs in North America is to pro- 
vide the best qualified young women and men 
for the industry. As the job requirements of 
the forest products industry change, one meth- 
od to meet these changes is to evaluate the 
needs of industry and students on a regular 
basis. This information can provide the frame- 
work for any revision needed in wood science 
programs. This will not only provide a com- 
petitive advantage for the industry, but assure 
a sound future for wood science programs. 
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